Adding Vectors Redux (Key)

#1

. 44 =15km [40° E of N]

L4

The angle is given with respect to the y-axis (E of I¥), 50 use the cosine function to
caleulate the north component:

Ad, = (13 km)cos 407)

#2
7 = 10 m/s [245°]

10mis

¥ e

r

e = (10 m'z}cos 2457)
=—42mis

¥ = (10 m/s}(zin 2457)
=—0.1m/s

#3
Ad =65km [37°E of §]

Ad, = (65 km)i{sin 37%) = 30 km [E]



#4
Given
4, =20.0m [07]
d, =60.0 m[3357]
Regquired
displacement ( Ad )
Analysis and Solution

Fesclve both vectors in their components and then perform vector addition
Determune the resultant displacement using the Pythagorsan theorem.

d,

d =800m

d =0

d, =d,cosd
= (600 m){cos 25%)
=343Em

n‘:’ =dysm&
= —{ 0.0 mj(zm 25
=-—2536m

Ad, = dlt + “11‘

Ad, =B00m+ 5438 m
=1H4im

Ad, =d +d1,

Ad, =0+(-2536m)
=-2536m

d
1-'-"""~-.,Ei'4|__ -

ad=,[(ad, ) +(ad, )

=.‘J[|'134.4 m) < (2536 my®
=13Tm
tmE = opposite
adjacent
_2536m
T 1344m
=0.1387
§=rtan "(0.188T)
=10.68"
Since the angle is with respect to the positive x-axis in the negative direction,
the angle with respect to the positive x-axis in the positive direction is
3607 —10.60° =347
Paraphrase
The farmer’s displacement was 137 m [349°].




#5

Given

d =120 km [$5° N of E]

dy =3.15km [70° § of ]

Required

displacement { Ad )
Analysis and Solntion
Fesolve each vector into its components and perform vector addition.

dy =d, cosf
=(1.20 km)(cos 557
=0.6883 km
dy =d sind
=(1.20 m)(z1m 557
=029830 km
d, =d,sinf
={3.15 km)(sm 20°)
=1.077 km
d!, =—d, cos ¢
=—(3.15 km)(co3207)
=—2.260 km
Ad, = r;'11. +d1.
Ad, =06883 km +1.077 km
=1.766 km
Ad =d + n‘.;’
Ad = 09830 km — 2.960 km
=-197Tkm

¥

Ad=.J(ad,f +(ad, |

- Jr_] 766 km)* = (—1.977 km)®
=2651km
__ opposie
" adjacent
1977km
T 1766 km
=1120

f=tan'(1.120)

=48

From the diagram, this angle is with respect to the positive x-axis in the clockwise
direction, or 5 of E.
Paraphrase
The jet ski’s displacement 1s 2.63 km [48° 5 of E].

tan &




#6

Given

T =6.0kmh [25° N of W]
¥, =45 km'h [65° E of N]
At =35 min

A, =20 min

Required

displacement (Ad)
average velocity (¥,,)
Analysis and Solufion

Using the uniform metion equation, determine the displacement in both directions.

km
X
=315km[25° W of W]

Ady = 6.0 22 [25° N of W] | 35 s x

5 km
K
=1.5 km [65° Eof ]

ad, =| 4

[65°E qu]-"' 20 ity

Eesolve each displacement vector into its x and v components and then perform

vector addition.

Ady =—d, cosf
= =33 km}{cos 23%)
=—3.17 km
d =djsmé
=(3.5 m){sin 257)
=148 km
d, =d,sm¢
= (1.5 km}(sin657)
=1.36 km
d:r =d, cos &
= (1.5 km)(cos 657)
=0.634 km
Ad, =dy +d-,
=—317km +1.36 km
=—18lkm
Ad, =d) +d,
=148 km + 0.634 km
=211km

= (181 km)’ 4 (2 11 km)?
—278km

opposite

tanf =

f=tan "11T)
— 49
From the diagram abovs, thiz angle iz 49° N of W,

Find average velocity using the equation 7, = %

ree =2
Ar
278 km [45° N of W] 60 pifi

(35420) w1k

= 3.0 kmh [49° N of W]

Paraphrase
The jogger's total displacement is 2.8 km [49° M of W]. The jogger’s average
velocity is 3.0 km/h [49°N of W)




